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Abstract of WO 9705673 (A1) 

A connector (16) for a therapeutic device sucli as a cochlear innplant systenn, having an implanted 
connponent(14)and an external component (10) has an implant connector portion (21) and an external 
connector portion (36). Implant connector portion (21 ) has contact areas (32 and 34) and external contact 
portion (36) has contact areas (54). A magnet (30) biases the contact areas (32, 34 and 54) toward each 
other. 
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S tlsarap^titic 4^icBB^ md particularly t<> a miitipMj 
contact contmctm fea^img Bagaeti?^ biasMfef^ 

Mm^ thmmpmti<:^ <imicm today are cosspl^K 

iO So^e &i these devices^ s^icli cochlear i3iR|jIant^ used to aid 
patients suf ferijig from acute haariTig loss > ^Dn:$ist of two 
camppis^i^ts r namely an implanted gprtioj^f apd an escternal 
portibii.* Tlmm tw> portloj^ must «:os£m?ii€?at# witfe eaote ctMr 
for proj^r dp^rat^ioii* S^y^^al i^oMxaes kjiom tpt 

IB providing mmnn±mti<>n chmn^X h^timm mi im^lmt&d am m 
external com|>onent* 

Ox^e such devica consists of a jadt^aBd^pl^ag type 
corm^otor with the plug being coni^epted to t^e ^5<tetnal 
cmposj^xit^ and the Jack feeing iiscarporated into t&e Mj^iarxtM 

20 4wic0. '$Mb d^vAc^ fro^i^as a solids tod-^Mred connecticxs? 
h^tmm two components* Ho^v^r It Is xmd^sirafei^e feeoaiase 
the jack coiild be dislocated durixjg disconnection a^d 
tferefor^j prov^i4er a soxsrc^ of infection. In addition^ the 
conxieotion may fea difficult to use^ es^^ciaiiy eider 
^ 15 p^mom^ it is not water pr^of and my ae^thoticaliy 
objectionable > 



i^iotli^r type of c^ommnioation ckMm^l is |>roTid^ci toy 
uain^g^ an induct iva coiapling* Thm schmn^ an inductive 

coil in saok eosnpos^-^xit* WhejR tiie qqilis sre po^itio^e4 ^ 
MJac-^nt to #aaH other t;h%" are indaetiv^ly c«3t^p3.^^ 4s5td 
5 fee UB^d to transMt eleetromgnetic sigt^ls tMot^gh tM BkM 
ot the patiexit in either directioji* iowe^^^r,< both lateral 
positioi^lng mid thm ascJLal ^paqir^g b^t^^n th^ coils arsa 
cris?:?^-^!. for #l|^^^tit^ «?omtinioat it th© mils mt 

l^his problem is especlalij acute for certain typ^s of 
cochlear itnplants ^^hich raly the^e signals not only for 
th^ix Ijiformstxo^ cox^t^nt but alao for thB appXioatipa o£ 
ppw^t to th«; i^plarit^^ c0RpO3>ejit> Saturialiy> if the si|<jna|« 
15 Mm ^tt^m^t^df. tht^i^E^ <^tt^rg2f ^tid hmc^ pomt ^ppli44 

the Mp^laifited ccKsiponetvt ia also diminiaMd> MditioiiaXiyf 

signal B wliich siajf interforo >?lt& the o|>eration of the 
a^tsirtxal cqmpoixesit ♦ 

cmxplinq apparat?ia laaing inducti\»'^ coupling as th^ 
co«uaieation ohamel in ^hich a magnet is u^ad to po^itioii 
tlt^ €?oil^ . Sawe^^3?j^ thia arrangeinent ^^^juir^a maBf 
co^poneBts and is esspansive to mamiimtuT^ . Moreover^ all 
2S syatass&s making Bse of inductile oo^spling need txan^^ittij^g 
and reqelvlBf subsjrstej^s in both tito e^t03cnai and the 
isRplanted com^nont^, tims Immming the oo^gle^itf ol tha 
ayst^m and its go^mr ro<juirem*ritB * 



AmotMn^ to ojHb aspect of tJie invention thera in 
m^lmtM portion an e^tern^i portion ^ «aM mmmtox 

an implant comeotor portion. cDJsstract^^ an^ arra^^gM 
f suJj^^jutMi^otjs insert iojii^ a^i<i impiant coimector portioii 
hairing eo^xsaction sasan^ def ining an implant coiiis^tiOB 
^6nt4ot i^to^iiiOBM isi a planar ^relationship %d:th th^ 
10 patleist'is ^kiB? 

an external contactor portion for mounting oil the 
^;:«t^r»I portion^ ^aid B^ternal connector portion h^vin^ 
external csrontaot are^? ai^d 

isean$ foi* MaBi^g on# of aaid ^3ct^r;^al linci implant 
iS contact $imm ^g^lmt t^hf oth^r contact ar^ia to define an 
^i#ot3£:rlii2^i&i path tharebet^een* 

mcoor41s^g to another a^S|sact of tiie invejstion there Ib 

an ii^lant portion a^ra^xg^d ami coi^st»ct^d for 
20 isir^lantatioj^ into a patiifehtj eaid ii?:|>lant portion iiicii^ding 
an internal connector fearing a plural ity of cOntacta> each 
aontaot having a contact ar<&a diapo$o4 in a «50pianar position 
* l&?ith r<^S|^^t to the patient ^kln in an opening thereof j 

an 05(tornal portion to worn by the patient ^ ^ald 
25 eseternai portion inclxiding an es^t^^rn&l oormootor portion 

Jiaying an equal plurality ^^ternal contaDt^ jf each e^et^rnal 
contact Bav^ing an external contact area; assd 

Maying mea^ns fpr Maying eacli contact area of one 
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portion against a corresponding contact area of the otter 
po:rtion feo establish ^teetrical path tferebet^^^&n* 

Sccordlng t:o still axioth^r a^^^ct 0! th^ Immtipn 
tUm^ is pro^id^d a cochlear i^pXai^te ay^tem comp^isln^ t 

tti compbnaxit for receiving as&fient sounds an<i 

gsner^atfeg eo^ra^poadirig el^ct^iaai sigaaXs a^d having B.n 

mi img^lant^fei?^ coaj^tiesit for r^^lying B&ld electrical 
sigjsaiis aM gig^^ating corr^EpDMiag stijit^lation ^sif nala md 
hav^ijfsg an is^platitable hollaing i aM 

oomecting means for connecting said compoBexit^^ said 
c^onj^ecttog means inal?t^dijig a fir^t contact araa dlsgDsed on 
aaM extarnai cciaponent^ a a^oonsl csontact ar^a asrirang^d and 
donat3^cta4 lor sijj^sutaneoiia ippiantation/ jsjaa^i^s cctupling 
aald second aarea to aaid JLs^teinal co3R^oTiant# ajid &iaai3^§^ 
meam ®r biasing aaid doiitact areas tdward aacii other* 

Fig\ 1 is a diagmM\atic rag^x^e^entation of a oodhlaat 
i^plajxt sy^t^T witl3i a comsotor cop§tx^c t@d is 
aqcd^aaci^ with ati ^bodissent of thiis irs.veatioii| 

Wiq. i& ahd^s a variatio?i on tl^ ^g^odias^t Fig* Ij 

Fif. 2 is a croaa-^a^ctiorial iriw of ttm isspXantad 
l>ortion of tlia <:2t>niteotor of Fog* Ij 

Fig* 3 is a f ront viaw of tha conn^otor |>prtiOB of 
B'xg < ^ f 

Figv 4 is an ^nlarg^d Mdss s^tional ^iw of tfea 
^onn^ct^e>r portion of Figa. 2 and 3i 



Figf S is n Bide vtm pi tM external gortioj^ of ttm 

mtkmctpr if Fig* l| 
Fig. 6 is a top of eact^riial comipct:or portion of 

7 ^ side is^cti0nai vte^ of th# Mplaxsted 
cDHEec tor portion of a mbodxjt^ejit of the 

Fig* 8 is a froiit^ v^ia^ of tlm implmt0d poxtlon of 

fig* 3 is a Imsit vim ot; the Mpia^tt eoMector 

portion of a third einbc^im^i^t of the in^entioBi 
Figx W is a ^«a^#at diagramatlc tront ^i^^^ of a 

lot^t^th asTsbodisstetJiit of th© xw0?ition| 
Fig* 11 i^ a j$i<ie ^ectiojiai vlaw of tl^a Issi^lant 

p^ttlm of tba tjom^oot^r of Fig* 
Fig. 12 i^ 4 f 2t^nt yi^w of th^ ss^t^ern^l portion of 

tim conmpt0T of fig* 
Pig« 13 i^ ait enlarged top viav^? of tte exterxial 

p£^rtioi> of Fig. 12 1 
Fig« i4 is ^ top vim^ of the external portion of Fig « 

Fig* 15 ^ froxtt vim 6t a leif^i ^s^ispnt or the 
inTontio^j 

l^ig. 16 a Yiew of tM BmbodmmX of Fig. 14 irm 
tim iMBi^ Bhowing tha contact p^BtBBi 

fig* 1? is a t0|> ^i^w of the cosapleta aisseisfcly of 
Fig* i4| 



Fi§» 18 Is an enlargad cross-^sectiox^ of the coxstact 
pl^t© and magrj^t of the ©sibodmant of Fxf , Mi 

Fig. 19 a cros^-^^^sction M the <;ont;aqt^, *3i^ »gsset 
5 mt^ the connection to a pp^^ibie location of the 

iifipiant circuit i 

IQff Es fm CMmim mr tm jmmsim 

Th^ cochlear iBsglant system show Fig* 1 i^cit34e5S a 
l>&iN.lM-the-ear external or p^oc^^sor cp?nponeiit XO testing 
10 the ear XI oi a patient* The cochlear j^stm further: 

ineitsd^s ^n implanted cossgposient 14^ a connector IS and a pair 
of ^Iras IB eM-^E^ding Eubcutaneotisly t^am tte issj^lassLt 14 to 

connector 1S < As isfeall be described in siD3;:e detail 
balow^ the^xt^rj^al cc^p^sn^^i^ 10 i« dir<§ctly to tte 

iS eosij^^to^ iS .^o that tko e3£tia:piai wiring ia necsa^aryK 

Mtematiy^ly^ th^ tammctot 16 cah M m IntBgrnl part of 

mflant as shown in tig* lA, eltetotinf the conn^tiBg 
wir^g < 

Brief external cojnponant 10 incIMa^ a 

2S microphone SO f or gfickijjLg ajshi^nt soiaxid^* ic^nds 

ar@ cpT^wrt«?^ and prmm^9^ % tfe© i@!;jitterjaa3^ c:o?npibnenfc IS ansl 
concerted into proea^sM aignals* fhaaa proce^^ed aigualst 
are mn% through conx^otpr IS via wiras iS to tha issgianted 
oo^pso^ant 14 o3k direotiy i^ th^^ contacts ^nd the iss^^l^nt bxb 
SS integrated < ijnplanted component 14 comparts the data 

into analog eiectricM signal^ and agpliea sti^ulu^ to the 
mxt^l tiBTv^B of thB ^iatieht fcy mi el^etrode array 11 in a 
5^^nnar w^il knowss in thai art* 
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ImpXmt |x>rtip^ 21 ^Jilch is smrglc^illf inserted mc^^mA 
%m^x thB #kia $iir£aci© 22. ThB c<mpomnt ^1 includes a 

di$po0^4 at right angles to the skin surface 22* ^I'he ^ambars 

^uch as a condtictive ferro8iag55tetic alloy* M. en4 o£ each 
wto 18 v^id^d to POT 0| tlies tn^sifoe^r^ 26^ 2§ xm^0^imlyr 
^ s«i«B at K in S^ig* 4* 1!!he oistBis? st^rface^ 32 ^ 34 of saesabisifcs 
tSf M i^Bltixmmd aiid arranged just below 
^ppro.35:lmteiy with t\m skin surface 22 ^nd are generally 

s^mi-qircul^r, m ^een in Fig* 3 to proyid^ t«5 coBtaot: 



D0feaiX« Df the ^xtetxial gfOrtiois 3S of the corijflector IS 
shorn iis Figs* S ^i^^i 6* ^fe^ ©^^rn^l portion 36 ^ wMofe 

30 mde of a Bon-^coBdiJcti^a material s^ch as Mf L&E v?hlch km 
isear one end an elongated or oral Blot 40* The asctamal 
pmtioxi M tw^ttm: MmlwS^^ a ci^gii^g |>lat^ 42 <Si^pa^#d at 
oae ^nd of tii^ BhBm. 38 a&om isi Fif * Preferabif * 
plate 42 ia md^ oi a si0j!i--co3aduct;iw material* A ^srew 44 
iidiieh gasB^s tltxrovsgh th^ plat^ 42^ md alot 48 is hsmi to 
secure tha plate 42 and tha sheet 3§ to the housing 46 of 
external oo:mponent IS * f lie position of the sheet 38 ma>* be 
MjsaBted as d^s^xred mtfe raspect to the 46 bacais^^ of 

the ovaX slot 40 X 



^crmmmm 



-8- 

Sfeeet 38 is femed; elong^l^^d eJi^ent^ 48 and 

50. fh^Si^ elam^nti^ 4S> 50 be for^sd on tim sk«^t 38^ for 
exa^ple^, fey aiactroj^lating* Ea^^h ^i#s>0nt Mr SO i$ 
tetsaisi^ted tirith a re^spective contact ar§^ 54 isiiade of 
5 pem^si^Bt mags^etic: Mateirial atid plated with a conduct 

Mtai ^^ch goi4 . ThB aheet 39 is relati^aly thin an^S 
tlmihM to p«w5it tfe0 disposed away trom tim hodj 46 to 

tinder the piate 42r tim hominq 46 is f o«©4 %?ith tm 

IS plutBd parallel tiracte^ ori^^ track S2 teing shown in Fig > 
Thmm tracks ar^ coOTacjtM fey ^^eas^s not ^liows^ ^itl^ 
interml cir??^itrY of cosK^nant 4S* When the plate 42 cXa^^^ps 
the nhmt M to ho^sinf 46> ea^ii of l^h^ cmzmZB 54 eoni^actad 
to ai^^ats 48> SO are presssad againa^ and m^ica alactrical 

is contadt with ^ch M tha tra^ska 42 a^id S2 « 

Whssl tha e:s:Mrjriai componaat 10 positioned oil a^^r 
12 bf tM pmtmnt^ h\ ths po^^ition «H0%m in fig. tiia force 
f raj!^ mgnet 30 attracta the el^ent^ S4 of th^ ^Ktomal 
OpmectQr gortipa 3| tc^^<3§ tte ^las^axrta 2g/ 2S of th§s 

20 i^pi^t portion 21 to i?iaa t^a tw cbrfenaotor pottiom kmhtii 
^ach othar with tha sfea^t 3§ flaxing inwardly towas:^ the sMai 
^urfaca 22 iintil thB contact araas S4 totich $?«apaotiva 
ODisitact area^ 32^ 34 < In this mannaf^ tha coTmector IS 
provides 0f i ootl^a har4-^ired contact Isetween t.he ^s^ternal 

15 cp?8poif)ieiiit IS and iinplaivt 14 > Mor^o^rar^ tii^ magna tic i03?c^ 
feetwaan the oonnactor portions provid^^ support f or t|^ 



external cpmpoxmnt 16 * connaction bett^een the 

ec^pan^ats of tb0 cochXmx i^pltot t^k?e?^ place ^Bt<^&icaliy 
with^^t atiy t^sli<:^tis steps; 6n the part of the i?^ti^nt. 
Moreover r it Efeould ^ppreeiatM tJiat thm contact 

S self aligniijg and feiasing to insure proper £5ontac?t thrmgh 
the xBspeetiw contact areas « 

The Bs^teraal cosRitotieiit caii be e^^sily tailored to tlie 
phy^idal disi^i^ions arid characteristics of the pati^s^t by 
^hiittog th^© ^sh^et 38 fe^ori&ed abow* 

10 Jjjother esEsbodlsKent of the Implant portion Ib Bhom ixi 

FigSv ? and 8. thi^ ^m&odini^nt^ the is^plant portioji ha® a 
hoixaing 2 DA contaLis^ing two cylindrical jtiembers 2SA^ 2gA^ and 
p^rmanerit jsags^et 3QE is XJ-shaped witfcit la^s e^^teiMinf adjacent 
to co^t^ct areas 32l^> 34A w ^bdw if Fif * 8* ej^temal 

iS pos?i|>pnertt: ^aia Sse m shdm in Figs. S and 6* 

toother «35*jodiBeiiit: of the Mplsint portion in eho^ in 
Flf x which is similar to the ona in Figs . 2 to 4 ex^t^ept 
that instead of tw jne^rsbers^ three members are used> eaei 
havijsg aa ecamrate contact area 26B^ 28B^ l%m dlBpoumA about 

20 laafit^t 3QBv For thi:^ ^^odimiint^ the e^iti^rnal j^rtlon met 
he modified slightly fey adding aivothar Btrig^ on sheet 38 to 
malm contact witJs contact area 2§B* 

*SftMs^ sj^ntact mrmrigmm^ of jig^* t end 5 ^an be 
inco^oratM into the Implant to eliminate the ^goi^necting 

2S wires a$ ^^epribed pirevioualf it> raferenoe to Fig* m.. 

Mga* 10-14 Sfhow fm another eM>ddi^ant of the 
twention* In thi^ m^bodisitent^ the implasst ootmeettor p&ttiom 



-is- 

120 ooasisfcs a feousijsg vifeh a voiding or potting ssat^riaJ 
131. A pair of ^0£itacts 138 ar^ ^iijbedded in tha 
mt^rial 131 at^^ mad^ :o£ j^gnefcic^ mtmi^l mch m t\ic)ml 
an4 coated with mi electrically condiicting f ilm f or 
S ^scajtipls^ of gol4 or similar low is; tanc^ material. Each 
cositaci: Is ^aldad to a co3?3?esponding wire IIS. 

fhe contact a3tras3tg^sa;®Bt of fig* 11 oaa b^a iicioorparated 
in the implant 14 to eliasiBate the cojinactlng wires as 

iO Tiie behiyid^the'^efar processing lanit 110 ixicliides a 

isslerophon^ ISO disposed on a IxousiBg 14 6 > This housing 146 
Is toxm^d with an indentation 147 for folding a paix^ of 
sh^j>M springs 148, ISO* Spring 158 is mad0 of a r^lattiv^iy 
Xigfet imatmUiai ^ mck m i^lmt md hm o^^^lnq md^ i45> 

15 14Sx End 145 i^ ^^c^^red to iiotisiiig 14 S by soma ari^aaEiii^ mch m 
a rivet iSiv Mwt 151 is i&M^ of aii electrically ooMuctive 
mterial sisch gold^ or dopper and In addition to mount ijsg 
apring 150 ^ it also providos oom^sctioB to tha inter?ial 
m^iag (not sl^o^) of processor 110* Jktta«?|i^©d to tto beick 

3& ^xsrf ac?0 9l tli0 mid-section tprl^f^g ISO thi^^e ia a 

pemaiieiit magsiet Ogp3site thi^vmagniat 153^ the spring 

is pi^avided tf?ith a rolativ^lf f lat flate 155 saade of a 
material as nickel > Spring I4f has the Bmm 

oonstriaotion sprltig ISO^ 

25 WhBxi the external or processor un^t 110 is installod hj 

th0 patiaut in the p^sitiot^ shown in rig. 1S> the aptlBf ISO 
disposed so that its plata ISS is aligns with thm coBtact 



ar^a IM £jf contact 126 > ^sagn^et XS3 mgji^tiws hoth 

plate 155 and cdntiact 12 § M^^^es the samo to^aM each 
oth^r whet^fey tM pl^tB IBS MasEseg l^td phf^lc^l qontact Mth 
tte contact aa?'©^ 132* Xtx this manner an ^l^ctrie^l eotitact 

{mt Bhown) and wire I IB tSro^^gh the sspring 150^ pX^te XSS^ 

teti^ess anotlier int^^^nail soMu<?t03? of ptpmssor M {hot 
^hom) f spring MB t commt I2S and wir^ ilS> l^oteover^ th^ 
magneti?:? feiaslng bett«?a«n tM coOT^ct^r portion instit^s tim 

connector jt02^tiDx$s r^isalxi <:^oxixmctn<i nntil the pati^^s^t s^emoms 
the external portion 120^ ^TM fi^^ifele shapia of springs M^f 
150 their floating end^^ «iac!i ais ^nd 14 9 ce^s^igfjs^at^ 
aute^atiealiy fer th^i^ shupe of the patient head^ as; caisi is« 

The mmmt m^kn^mBnt of rig* |0 can iticorpsrat^d 
thi^ l?!spXa^t 114 t0 0limlnata tM s^onnwting v^lres as 
d^^^rib^d previous ly on refer^rice to Fig. lA. 

A furtha?: ©ss&Miman ^e^f th^ iBvex^to^ is j^hossm in Fif * 
is* l:a tfcti^ tj.'w^o fixed conducting f latsis |i0 and 12 

are attechM to th# proc^ssEor 10 ♦ fha^se contain magnetsi 10 
on the Maid^© f4c«i^ i(Bee Fig> iS) * 1*he platen €0 and 62 ar^t 
srsdjnn^oted to the circuitry of 10 by ui^ans n<5t Bimm. Mi 
impMnt houBing M is pro^id^d with the contacts 64 moideid as 
an integral ass^bly * ^ha toi^iiig oonld also in^l^d^ tM 
data proce^i^incf eiec^ or 4ltisriistiveiy# ths ei^^cfepstni^a 

mijld h0 disposed in 4 Bepm^mtB housing as isi figo. 1 atid 
cotinect^d by wires tn a manner simdlar to fig* 11* 



wo mmmd^ mr^mmmm 



fhe contacts 64 are pxBMr^lj ssi&gmts of pppo^it^ 
jsDiarity to the mgjjLets 70 or t^hey may fee iaad# magnetic 
mterial i^uch m nickel* Aiternatiy^iy a laagnet or ssafnetie 
material my incorporatisd in thn implant 72* ffca contacts 

S4 ^uld be plated or coasted in a material mch m platinm 
to maM them cojspatible to feody | l^i^E in a Bmbcutajiao^a ly 
ij^pl^^t> 

^To MtiijRiss:^ M5v^e3s«xit of the pf ooessoxr 16 with respect 
to tlie isontasjtSj^ qji^ 01* iK>th platen €0^ 62 may be lightly 
etcfeed or cross -^hatclted so that om or both the contact s g4 

eiigag^ mt& the mm:tm^ to prevei^t inovemeiitv 

Fig X 19 is ct0SB-%Bctioj% thTQuqk tha contacts g4 
i^iiowins ttmlt: reiatioa to tim ukln 68 • Magjietio jpa;t^rial 72 
1# Bhmn located fei@tw*^B the i^xstactis ted Bi©<jtronic circtilt 
14; 

Obvious ly# ^odlllejatiojriigt Jititay fee made to tilsJL^ 

iBv^^ntion^ without d«|>artijig tmm itz scope ass defis^ed M ttm 

^^^^nd^d claims. 

Tim mnmotpt: <?i th^ in^rention may be used to connaqt 
int^ri^al and ^^st^rnai c^^pon^at^ of tb<&3E?ap^ixMe d^Yicet^.: 
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1* A connector for a th^rapi^utiG dByric^ having an 
Jj^lsriti©<i gM&rtion mnd an external fortioti^ s&id p<}tmmt€^r 

Mtt Implmt connector j^ortio^i constructed aisd arranged 
for auix^utanaous ii^^^tti^sji^ said iistplaiit contactor 

x^latipmhlp isfith tHe patient^ a sMni 

ati iSXt^jEmaX CDHTlactor |>6rt:ior^ for mounting on tha 

©jstarnai i^ot^tion^ ^aid escternal connector portion 

ha^iBf external contact area; a?5<i 

meana for biasing on^ of aaid e^t^risal and i^Xant 

^oritact a^aas ag^%st: th^ otJier c^antact area to deiin^a^ 

2< conx:^ecter of claim 1 further ccpgri^inf adjustts^ent 

3g5aaji§ for adj^s^iiif a positiori of one of aai^ c^ontact areas> 

i < me mmmtiot oiaM I w&areiirt said biasing 

iacittdes a pe^wjj^st mag^iet for f#n«ratiiif a isagpaetic bia^Mg 

fo??o^ hstwa^B ^alci connector ^ortiOB^v 

4 . TMb comeot:or of claim 1 wh^reir^ aaid isspiant p^ortii^n is 
4isj«:^«ad mdar said sMii atid whe:£^in aald contact ^r^&as are 
biased against ^aek ofeh^r throxigh a^^ opening t^roisfh ^aM 
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MpXant portion arrang^sd and coa^tructM for 
implantttlDja into a ps^ti^e^t? satid implant portion 
including is^n Isiternal connector l>ai?lng a piiamlity of 
contacts ^ each cormact having a contact area disposed 
in a coplan#r position with x^iSf^at. to tte patient ^$ 

an ©jcternai portion to be wrn toy the patl^rit ^ B^ld 
4ss:t0rsial iportios^ inoliiding an extarnai consi^atw 
portion having an equal plitrality of external contacts ^ 

eacfe e^:terrkal eontaot having an external cont.act ar«a| 
and 

M^ing sseana for Maainf each «onta«rt ^rea of on^ 
portion against a s^forr^^poiiding contact area of the 
otimt portion to «atai>iiafe an el^trioal pkth 

6* I'h^ ayste^ of claim 5 i-rtierein said Musing ^^ans 
inolu!ciaa a magnat for ganarating^ a bia^ls^ m§g;ia^tio fi^i4> 

T* ^ha aystam of ciaisa 6 ^hBr^eiln said ^siagnet la dispose in 
said ijaplant portion*. 

8. system of claim € who^min aai4 mgn^t is disgoaed In 

said ^^xtarnal gsortionv 



The aj^st^ 0f claim 5 i^rthesr o^s^griaing adj^istMg 
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smns fe^r ^djustljsg th«^ poaltioja of th^ ^5£t^mal contact 

19* h cmhimt iMpimt comprising? 

ari external c^ompon^nt for r^c^iving ^bient ^o^nds and 

cosmecting m^^n^ tor CQtmBC%iMg said c^ros^n^ntt, mM 

cosstact. 

^tm amung^ md co^Btxmtm for ^u£cufe«|[|:i^isj5 
wj^lantati^n^ means cot^pling ^aM s^^qo^OLd to s^aiS 
internal ^oj^nasfit^ mM Masiijf mssans for Maying aaid 
ooBtact ar^as toward aach other* 

11. ^0 &yntmi of isiaM ID %^e3:rein Baid codtact areas at^ 
mch fixed to om Pt B^M homln^^* 

IS* ThB system of claM 10 ^har^in eonn^atixig ^ean^ inaiMes 
a flexible is^^mMr havir^g one end attached to one of said 
^ Ijo^ s ings^ an^ of g aid contac t araasi bo lag |S0unt^4 tm said 



vmmmm 
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iS v of claim 12 vh^mM s^M f laxifel^ TOmfe^^ is 

attached to said external hoastof * 

14 * of claim 12 wfeeir'^ln said Jl«%ll>ie m^^^B^ 3tes 

^ c^jitx^l |>O3rt^i0n sttd & s^cosid ^nd^ s&id oinB contact ar^^ 

fXoatixi^^ 

i6> tM BfBtm 0f olaM 14 wJ^^r^in said ^^coM end fi^s^d 
to fete corresponding houEisig* 

l.^l^d<@^s a permanent ^ia^0fe> 

IS* ^hm Bj^tm^ t^f ciaiss X? wliex^ln ®adh area is^clud^^ a 
f ir^t and a second contact point > 



20* Tim Bfptm of clai?i) 18 wh^raisi ^aid ppimts are iRagnetic* 
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